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DESCRIPTION of a new portable BAROMETER, 
by the Rev. ARTHUR M'GUIRE. Communicated by 
the i?^t;/H. USSHER, D. D. M. R. L A. and R R. S. 



X H E art of meafuring abfolute and relative acceffible heights Read May 
by the barometer has, within a few years, been brought to a very ^ ^ ' 
confiderable degree of perfection, by ingenious theory, critical 
experiments, and improved inftruments. 

This mode of meafurement is, in pradice, of fingular fim- 
plicity, and the labour of calculation, originally not very great, 
is almoft annihilated by the induftry of the ingenious. 

As all accuracy in thefe meafures depends upon the inftru- 
mcnt, every attempt to difcover any fource of error, even 
without its remedy, may be of ufe, by exciting ingenious 
artifts to exert their induftry in rendering this valuable inflru- 
ment more unexceptionable. 
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It is univerfally allowed that mercury readily imbibes air 
when in contad with it, particularly when they are agitated 
togellier : feiit as "feom tke jxatrase of the inflarnmeat tiie con- 
tad cannot be intirely avoided, our attention fhould be dired- 
ed to leffen the agitation as far as poflible j and to diminifh 
the quantity of air in conta6l when fuch agitation cannot be 
intirely removed. 

Most portable barometers which I have feen have the refer- 
voir made of foft leather: From the pliable texture of this 
material, and the great elafticity of mercury, a conliderable 
degree of agitation takes place in carriage, even when the ad- 
jufting fcrew at bottom is forced Bp as far as poflible.-^Now 
even allowing the leather to be impervious to air, ftill the 
fmall quantity of air which remains in the cafes covering the 
floating gages muft, when the inftrument is inverted, pafs 
through the body of mercury in the refervoir, and be de- 
tained by the leathar in contad and perpetual agitation with 
the mercury. 

Upon confidering this matter, it occurred to me that it 
might perhaps be of ufe <bo make one that fhould have the 
Tcfervoir of wood : The following conflrucStion has fucecjeded 
beyond my ^aj^pedation : 

Plate ift, is a drawing of the inftrument, or rather of what 
is different in this from other portable barometers. 

The upper part, which is here emitted, is contrived, as is 
ufual in all good inftruments of this kind^ to fhew the column 
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of mercBty with its convex fiarface again § the light, through 
a groove cut intirely through thebrafetubc^ withia this^ htter, 
and furrounding the glafs tube, Aides a fmall one, carrying 
the vernier, emd moved by tooth and pinion ^ the lower edge 
of this fliews an aecaurate contact with the convex farface of 
the mcTGurjr at the timei of obfervation. 

Plat^b 2d, is a^ ledion of the refervoir and other particulars. 

h( fig. I ft, RRRR is the refervoir formed in the turning lathe, 
by Hifeans of 2m hoilbwing tool introduced through the hole 
made for the piece L, which contains the glafs- tube I. 

A is a cylindrical plug of wood, which is made to afcend or 
defcend in a holk^wed^ cylindrical fpace, which it very nearly 
fills when down j this afcent and defcent is cfTeded by turning 
the piece M, on which is cut a fwift fcrew working in the 
pipce B, which piece B is fcrewed firmly into the box j after 
that the plug A is introduced and fitted into its place; G is an 
ivory floating gage of the ufual form. 

Lbt us now fuppofe the mercury introduced into the refer- 
voir, with the floating gage retting upon it, its furfaee being 
reprcfented by the dotted line. If now the fcrew M be turned 
fo as to raife the plug A, the mercury will defcend into the 
deferted fpace, and the furfaee and the floating gage refting 
upon it will defcend: Thus it appears that the piece A, as 
raifed or deprcfled by the fcrew M, is the regulator of the 
gage at the time of making an obfervation. 

F 2 Now 
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Now to fill the tube up to the top, and thereby render the 
inftrument portable, you muft proceed as follows : 

By means of the crank, Fig- 2d, turn the ftop-cocks C and F, 
(PL I ft and 2d) until the communication be open through them 
to the air, as marked in PI. 2d, Fig. ift, in which you muft 
conceive the feparated pieces lowered down, and firmly fcrewed 
into their places, as reprefented in PI. ift. Then the piece H, 
which is alfo tubular, being fcrewed down into its place in 
the piece F, pour in mercury at the top T until the refervoir 
be intirely filled, and continue pouring in until the mercury 
(having afcended through longitudinal grooves cut for this pur- 
pofe through the threads of the fcrew M, parallel to its axis) 
appears in the piece C at S ; then turn the ftop-cock C,^ and 
all communication with the external air is cut off- 

The mercury now ftands in the tube H at the level of S ; 
continue to pour in at T as before, and the mercury will rife 
in the tube of the barometer by the prefliire of the column 
in H, and at length compleatly fill it j when this is effeded, 
turn the ftop-cock F, and, inverting the barometer, pour back 
what little remains in the tube H, which piece you may then, 
if you think proper, unfcrew. 

The inftrument thus filled, if carried in an inverted fitua- 
tion, is fo free from agitation, that a fmart trot on horfeback 
will not caufe it to play fo as to be heard or felt againft the end 
of the tube. 

Every 
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Every part of the inftruracnt is now fuppofed intirely fil- 
led for carriage; but when an obfervation is to be made, fome 
of the mercury muft be let out, that the remainder may def- 
cend to the ftandard altitude ; and for this purpofe there is 
a hole at D, PL iff, fliut by the ftop-cock E j turn this cock 
with the crank, and the mercury will run out until it comes 
to the original level j then, having turned the cock E back 
again, take out the pieces C and F, and regulate the gage by 
the plug A, as before, and the obfervation is compleated. 

This barometer, like all others, ihould be truly vertical at 
the time of obfervation, and as this inftrument ftands upright 
on a table refling on its bafe, if to this three adjufling fcrews 
are attached, and a circular level on its upper furface, or crofs 
levels, the horizontal ftate of the box is eafily afcertained ; 
but if any fufpicion arife that the tube may not be at right- 
angles to the top of the box, then the inftrument may be hung 
in the ufual manner in gimmals. 

The ftrongeft objedions that occur to me againft the ufe of 
this barometer, are the trouble of carrying a fmall phial of 
mercury, and the poflibihty of air mixing with the mercury 
each time it is poured out at the hole D,. but the trouble is 
not worth mentioning ; and as to the air, it may and ought to 
be expelled at every obfervation, by heating the mercury in a 
ladle or crucible, and the accuracy refulting in very nice ex- 
periments will repay the trouble. 
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It b^ perhaps^ij ftperfltio^s t<^ adds that thafe, Mfce dl 
gcxDi* b«#0aieeg^s^ fiioGld- h!*T€ tte WJetcupf' baited^ iu the 
tubes. 



